Searching PAJ 1/2 ^—v 

# # 

PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 06-034674 
(43)Date of publication of application : 10.02.1994 



1 ■ - ■ 

(51)Int.CI. 




G01R 19/00 
G01R 31/26 




(21 Application number 


04-153034 


(71 Applicant 


SONY TEKTRONIX CORP 


(22)Date of filing : 


21.05.1992 


(72)Inventor : 


MIKI YASUHIKO 



(54) CURRENT MEASURING DEVICE 

(57)Abstract: 

PURPOSE: To obtain the resistance of a second resistor 
and to measure current accurately even if an accurate, 
stable, and expensive resistor is not used as a resistor 
for measuring current by selecting the connection state 
of switches and then using a known first resistor. 
CONSTITUTION: A first resistor 14 whose resistance is 
known and a second resistor 28 for measuring current 
and then a circuit net consisting of first, second, and 
third switches 24, 16, and 26 are connected between an 
inverted input terminal and an output terminal of an 
operational amplifier 10 where a known voltage is 
supplied to a non-inverted input terminal. A voltage 
between both terminals of the second resistor 28 for 
measuring current is detected by a differential amplifier 
1 8, is converted to a digital value by an A/D converter, 
and then is processed by a CPU 2. 
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[B*ai] asaa**, 

#±KBfca»*fc8« S *ufc»»«*#a t , 
KSttWMB^aoWAJSHf-awiEMJ&ffltt^lllJfcBJiJ 

sae* jifcis i *^ yf-*a&tf»ttfi*ttto©jB 1 is 

«fcEJl«B3iifc»2*>r y 2««tB«r 
^tfm2E?>JlH]^i:; 

±EH 2My 3-¥®RTf±&% 2 &ftB<0&e£ t S 
a«{^Mfcatt3;Kfcj& 3 *>f y f^WLb . 

±Eajw«#*©«a**at«:Eaj&H«*B©« 

[000 1] 

[*»±©«a5»] #89!fi> BBaasa. 

[0 0 0 2] 

[tt*oft«Xl«8W*«f«LJ:5i:-f-5IIW] ffi*. 
mSfEffiSrffl^-f-SRIfctt, lS&©«et{t$r#-f38iJi£ffl 
8tfc8fc*M£«»?Hfcau B£a«ttB©W««EE 
■SrBJfc U M£«BEtt«:lBsi©«tt«-e:b 9 £ t 

/hm»-c*>5»&w\ »£a«traBr±»tttta**r*-5 
r£asg#£ft5. L*»U att> iS5&tt<I©}6ffi:3& 

[0 0 0 3] Lfei^ot, *BPl<!>Bttii. SSffi&Sft 
[0004] 

[BH*aar3fc»©¥®] #«03©aa«i£8Bfc 

/u-T^o^SHI («TDACfc^5) SrSJ^LT, 
5. aaatBBwKteA^SST-tt, ««aj&$»::1fcffl£ 

£ 1 *4 y+MPBMm»faanm 1 «laa«:£iflg l 

*»oT0#fcBJl«**ilfcB2*<f yf-atWR2tttt 
•*&trB2E9IBBfctf&BS*t8. B2>W 
tWIS2«tt«©«Kj(Ki:*«imfiaiH]KH:, 13^? 
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^ • ^^/ujBlftS (ETFADCi^?) tfi'^/Hi 
[000 5] 

«a©a;a«*xtf»**ttSBfcsis i 2 ffittn 
#e*B«tts*b. «BEatasi±»i«tts<oP5tt«ff* 

mEtt, aaaaaoaEBSfflaRELfeBEfc* 
5, ^ixo t m2ig^a?rSKH5m«f±, &ttimj££JB 
i as»©«tt*-cB**-f5 w 1 1?*«> 6>n, ^ ©*» 
atfasmffiasraa+SwtKj:!)^ m2S©ts©s 
aa*3iw>5it*-c#5. «BB£*r*T5»*tt, a 
ajga^*»«a«Hf-K«au. aiRtwBs^^yf- 

%fl£BK-U a2*<f ?7-*Mlt&K:1-S. iO«BR 
ttBTtt. »2tt^#aa]fc»*iBa«a**W m 
JE&fflatt, SB2«taa©ffi$®ESr&aj-f5. BB« 

s^-icsKti5msitt> aaimEE*«2«tit»o*»fc«- 

ttB?BBi-S££fcJ:?>#»e>ih/5. :©±5l:. * 

y f-iosafcRataa u »n©jg 1 setssrffiffi-t 
©■e. a»aaws*stt©»«4attas:«««3fea 

5. 

[0 0 0 6] 

ixaai a i i±v *aa©«aajtsa**i-^o ? 
yia-e*>3 0 cpu2ii, *xh = yfa-^x(i*- 

U'Cfi!l©fllfi!c5^-&*J«-r5fc©©f f - : 5'SrB4L, fl. 

■oaoariiaa^fejSfeixsf-^sraaLT, b£k 
&g&tm cpu2tj:!»ae>^fcBja»ft 
aaaao»#»ji*a6fca**H5. 

[0 0 0 7] DACSIt CPU2MMil:ffiot 

aau-cai*-*-5. dacsb, aa^T^Dy*®is:« 
o©m^jffitt, y^i 2efti«;fceaift&*b 

5. 2©^2«^li, S^tiii4©- 

^wyf^i 6©->j©^ anaaai 8©^s 

aft^-fyfl 2©a3«^tt, S«tSi2.2Sr^Lt:^ 

aa«aio©RCA*«fcsa8s*t5. is^-f-yf 

1 2©a2Rt;a3^tt, 0tfiCt5^XXRU5Y-e^ 
1% SttSl 4©te3Stt, y^2 4 ©-#©&££ 

sit$*v-5o x^y^-2 4«>a#«>aattattK:. * 
fc, *>fyf-i 6©a#©«jfiu &tf-*oa*!»»a 

yf- 2 6 ©te#©££tt. SSta2 8 Sr^h L 




f-3 2 0-*©«jSKSttSix5t*t. OhAM'sZ' 

g^ns. mmss som^sgn, a**^©* 

E*ft»aM-5fc»fc«fit»3 6«r^LT«JWl«»l 

R(SA*iBfc«ttSii5. S4N|EIK34li, 2Htf>iB 
^(C5fc*+Vl/2&U : -V2/2©11JE$r3g£U 
* -f y f 2 0 3 2 Offe^cD^ICtt*&1-5. 0 

1 o o o s i iBtiui2 8 \t. imowauaxmciiut 

JHSI-SiW^fcS. tttWl 4tt. 16ft3S2 8 
fcJtRUTtt^Wfctf, &;<#0©gttJ]©lgfti;ffi£*r 
U »«ftlffiffl^£tt©fcv*fc©*^"CX#-r5 
5o *W yf-l 2, 1 6, 2 0, 2 4, 2 6 
&tf3 2(4, a*L<tt***'f yf-C*>9, CPU 2 

[000 9] SttKMS l 8 14, KJMMJi lOClii* 
^tM*** 3 0W©g*E*ttfflL-C, "T^tH 
IS-3 8 TrtaWB»3 8 0*HH4. CPU 

2*»e>©«i»f f -4'fciieo-ciMipr«-e*>5. t^-p^ 

•r^A^EMI (RTADCfc^S) 4 0f4, ^gflj 
#083 8-CPgLfc«JESrf J v f ^/HJEEy ? -^tc^ 
U CPU2lr^5„ 

[ooio] mm i ©*580j©m»^ti©ii)^ 

0 2SU 5 ia3t^-t«»©^ns'^S:-&tf«ElxiaS: 
#BBL-CiftW-t-5. CPU 2(4, ^^oyt 1 ^ 
Xtt*-*- Kft»&MMrit*SitfE 9 , *r«fi|»liB 

3 8«rPSEt-3*y»MT'5. WfifMIBfc^T, 41\ 
CPU2l±yn y ^l0 0f, X^fyf 16, 24&U 1 

2 6 SrBMfelBfc U X^s^l 2«rY«fcS3RU *4 
y^2 0^3 2 5rTOSglCLT, «»Iatt5. 

iE+vi/2st;-vi/2ds«*s$ix, m®m®mi8 
oatfjwzttvibttz. adc4o»4, ?immw& 

^Htfc^&U A^4 5:^U-CCPU2lcS5. CP 
U2I4, gl4&o/cxi^/v^as^Vl£*ii£t l fc 
S*»4r5*»Srik«» *Ofe»fclStT^r«?i|#ISI(S3 8 

©fij#£Wfiu ADC4o©m^7 ? ^^/vffiasmjiv 

$ 1 8 , 3 8 RUA D C 4 0 ©tbflMdlSiS 

«r*nn»Bii 3 8 nimtt 1 ewes*! 

5„ L*»U ii&tt, KSSiJSfiqfiEU *©K£fc«DT 

nminmis 3 8 ©#]#£ 1 tifi^ffifcisfci-s rti: 

4 9 t&^WfcifttltfttfcSfta. AD C 4 0 ©tflAfH? 
* /Hfi*«E V 1 Sr^-trffl i: 4 5^aepm@K 3 8 ©ftj 
#EPW#A*5^*5t, CPU 2 14, £©fUf»Afc# 
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[00 11] CPU2I4, 7*ny* 1 0 4 X\ * 

<Y**-2 4Xtf2 8fc0M*ttfcU Myfl 6£|M1# 
fiWtftL, yf-2 0^0=3 2 SrKMKIBfc: U X-f 
y^l 2SrX«»^tSaKL-C. «»R*bt1-S. r 
HIC4 9, MJMMMl 0©ffi^mJIl4, StgttMSIl 
Ofttf»«*ttlBKBJl«tt**i.fc«tt»l 4M2 8 
fcflW&Sit, Wm\ 4©PIJK1UE(4, SIMMB81 8 

©niA**8Mfctti&**b5. T«*iftia»3 8©iij» 

»4, *lJ#At^«f'$ixTV^. CPU2I4, DAC8K 

8I3U#B«1 o, fflm \ 4, M®Jit@S3 s&ttfgfc 

S3 6I4 AHSiggitMBlHlBfcfcjfcU tH^liffiT-3 0© 
mflE(4D A C 8 © V2K2? L < tt Z>„ 
[0 0 12] !ft^©fcfe, 4©gEto©»fiMt* 
Rl, att»2 8©^*»»Ctt*R2. HE£©fi#M£R 
2* t-TSo CPU 214, ^*ffiK3§2 8©<£l*3S}K{i 
R2£ffifflLT, igjfigl 4©MffimffiVxS:Ji)c©S;-eff 

Vx=(V2/R2) XR1 (1) 

x' ^aisi-So r©vx* i±, ^©st-csw-rfcas-c* 

Vx' =(V2/R2' ) XR1 (2) 
* ( 1 ) RXtt (2) 4 9, ^'^106 X'WDiZZ 

R2/R2' =Vx' /Vx (3) 
[0013] mililJfc&fi 1 5 K»4, x-C y 1 2 £Xfll!l 

te©±T©^-<s'f : -^M^ffilcb, ®mfem*4 2=Srffi 
*«^3 0{C^LT, ftttJWBct-fa. m^sgT-4 
0©mffif4, «^iftS^l 0©*K«s«^©«Efc*fU 
<, feill^T-©-l'>-t' , -/vxlc4 9*42)tfeSy^l; 

«ws«»ee8i o, ^^12, «^ig28Ru^ 

a5S*^SrSith-5. ^^yf-2 6»4, «gt« 2 8 ©S5I? 
nm«f4, »gt»2 8Sr«ai5maEKII5»L4v\ n» 

JDMsi 8i4, aawe«»tJ:94&5»a«2 8©p5 

(2) A^*»fcR2' T?»HU-C*ft6>*b5. ^©4 
5t, »2att»J:D»0iflBS«<. S«aJLoiai^)£ 
tt©^ 1 fiftSSrffiffl U m2SftS©SSffiS:*«)fc 

ft. mmmfe*fto<Dr\ S5»s*vis$)ttt©fflffi* 

[0 0 14] L^U, Jl*(cm^|4, ^©ESIC, R2' 
S.U!V3©#^ ©filSr, xv ; ^/wff-S-r5rtlc4 9, 
§)9JtTK:45tl^ftD5. Sfc, «tffc»2 8©^«! 
SttfflR2^Jx(45GQ-C*,5i s , SI«ffiR2' iS4. 

9 5GQt?fcofc^-, m£EV35r5 X 1 0*9 (N*n 




I±. Ntf>nJil£«1-, ) -C»»i"5©ib«L-C. 4.9 5 
x 1 0*9"CI**1-5K5#, 

H-Cfc J: 6IHHMI#** < ft 5. 

[0 0 15] r©H»MWH-5fc«>fc. #»WCH\ 

Hfc, »r*ffl#i§i* 3 8 (Dmnzmm^mm-rz ±tiz 

IH, ADC 4 OWffl^JT^^/Ht^ *>fc*»fc&fHg#l 
ffiR25r^-r51gttll 2 8 1C4 CfcmE*S*1* J: 0 K L 

BEK. ^S«Sifi[R22ltJ«ll|g(DlSttffiR2' ©JtR2/ 
R2' IcffUWx.' /Vx£SgLfcfitaSADC4 0© 
tb^lC^S <t 5fc» ^rJWI#H* 3 8 ©^IftSrPfii- 

[0 0 16] ^co«(C-BIIEf1I#[HlK3 8Srlie-r5fc* 
K. CPU2tt«BSWBbfc43V^ ^oy?106K 
ttt*T. ^D ? ?l08-e, (Vx' xVx' ) /Vx£ 
«fl. IE«1-5. fcfc, 10f. CPU 2 

tt, ADC4 OOffl^xv'^^ii^l-mE* 5 , (V 
x* xvx' ) /VxJ:9*ti,\&»£3A»&iH5. 

W»Jtfli]K3 8tt. *1 -e*>5*«WAfcRJt 
Ltfe5rof« ADC 4 0 ©tH^T* v^/WKttll&Vx' 
t*BSi-5. IfeiSoT, HKi©1&Jn{ttR2' #&ME 
jftffiR2«fc*) t^tttfltfVx' /Vx< 1 tt£*>, AD 
C4 0©ffl*f f ^/HBf± (Vx' XVx' ) /VxiL<0 
*tV^*l»f**l-C^n5r>l 1 2tC&!9, pT&flrttla] 
IS3 8©fiJ#^«i^$*v5. *#v*fc«Bfr£;h.fcl:m 
tf, ^p?ni 4fc»S. HB&©«4n{iIR2' 
ttttttR2J:D VhSrMitf* Vx' /Vx>iift9» 

ADC4 0OtUAf^/Vjlli (Vx 1 XVx' ) /Vx 
[0 0 17] yoy^l 1 2Xtt^By? 1 1 6T^IJ# 

MM*s*ufc«, ?¥t;AD'c4o©a*f^/Hm^ 

(Vx* xvx' ) /VxW^/MSfl^SB^fetK 

ADC4 OCm^jf^/Hli^tSEii (Vx' 
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XVx' ) /Vifc$U»fc*Wfr3iiafc» ^n?Ml 
8fc&9, tOi#Oflr*?U#iail3 80|iJftBS:RS 
-T-5fc»©fiJSl'r-^* s CPU2tc|Eti$^ fl)#Btt 

8l«tB$ 1 8 , WKfWiaK 3 8 XtfAD C 4 0 ©@# 

[0018] maauesrfT-5 :/«> y * i 2 o -e± 

■3* Lfc«g£#<§ c fflfcl#2 8 ©W«g«EV3iiS 

ADC4 0©ttl^ffltC*JVNTiE^(CVx' /VxfflFSft. 
«fitS2 8*!ft««ttfl[Sr*r5«tl*««$n5. C 
PU2I±, ADC4 OOWAf^/i'ttSr, ^ftiSltL 
Tfe50iJx«5. OMQ-C*>543t*tttt«-C»»-r*r, 
h£.*9s KHiJgWittSrWjetacii^-C**. -©S3 
£-Cli. ADC 4 0©A2)®Efi> T^n^BjfcflJSE* 
JVCJ8 0. ADC4 0OtiJ*f**^/Hi*. *»»*0 

[00 19] 

[38W©$£] *«W©«8Effl«SSTtt, SWSI^ffl 
«a«J:0««:*WM6<, K»*i.oKftJgtt©*tt» 

*«fflu msssi^seti§©igetffisr*©fc^. mss 

[HffiofB^ftttW] 

[01 ] «8W©«ifc«3fe8*©*lt«*r*i-^ei 

[02] Hl©KB©»^*l!lW1"5fc«)©flUT'BI"C* 
5. 

[0 3 ] 111 1 ©»«©»^SHRW1-5fcft©«HxH-e*» 

io Si»Jt(S¥iS; 

14 SfUSffig 

16 %2*<{yf-*Wi 

1 8 tEfttilS 

2 4 SlMyffS 
2 6 JlS^^y^ft 

2 8 %2mm 
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